I HAVE to thank you for this opportunity of dealing with a subject of much controversy. A recent contribution by my colleague, Dr. Burton, and myself, on the " Bed Isolation of Cases of Infectious Disease," has involved me in considerable debate, and I am fortunate in being afforded this occasion for hearing your criticisms and obtaining, I hope, your advice. The principles upon which the system of bed isolation is founded are already sufficiently well known, and I purpose in this paper to confine myself to an explanatory note of the results obtained, rather than to a detailed account of the methods employed. Elaboration of ritual in the separate nursing of the prime infections has tended perhaps to obscure the one factor essential to success-surgical cleanliness-and my experience has convinced me that it is to the intelligent co-operation of the individual that we must look for a successful issue to this work, rather than to the written regulation. We have had the advantage of occasional visits from members of this Section during the course of our investigations, and I think I have detected a shade of disappointment in the simplicity of the methods employed.
I will briefly recapitulate from a recent publication' the measures which we employ, and will then proceed to a more critical examination of the results obtained.
" The hospital has had the advantage of possessing a highly trained sister in charge of the ward pavilion with special surgical and fever experience, who has supervised the wards since their inception. Each ward, male and female, is in charge, under the sister, of a general hospital-trained nurse with some fever experience. One probationer is also allocated to each ward. The night staff consists of two nurses, one of whom has frequently had three years' general training. The wards are consequently well staffed both as regards the number and the qualifications of the nurses in charge. Each case of puerperal fever is placed on admission in the side ward off the operating theatre until it is decided what operative measures, if any, may be required. As long as active treatment, such as douching, is required, the nurse in charge is not allowed to assist in the dressing of any case of erysipelas or cellulitis. Coats are worn by the doctor and nurse when attending to the case, and rubber gloves if douching or dressing is needed. When the operation has been performed and another case has been admitted requiring operative treatment, the first case is transferred to the main ward. Thus during the same week there were six cases of puerperal fever in the main ward and one case in the side ward.
" The cases of erysipelas and cellulitis are treated with ordinary cleanliness only, no special isolation measures being adopted. The same remark applies to patients having no infectious disorder, but some such condition as lobar pneumonia or a non-infective skin disease.
" With cases of varicella, pertussis, and doubtful or genuine cases of scarlet fever or diphtheria, more rigid measures are adopted. Two long coats kept for each case are worn, one by the doctor and the other by the nurse, whilst examining, or attending to, the patient. Drinking vessels, knife, fork, spoon, and spitting mug are boiled after use, and separate sanitary utensils,bowl and brush for washing, and bath blankets are reserved for the use of each of these patients. No interchange of toys or books is permitted. After removing the coat worn in attending to the case, the doctor or nurse washes the hands before proceeding to another patient. For this purpose a table with three bowls is kept half-way down each ward. Additional bowls are placed on the locker of the patient concerned, if isolation measures are likely to be prolonged, or if the case is requiring frequent attention. " The diseases which are admitted to the ward are as follows: (1) All cases of puerperal fever and erysipelas, and most cases of pertussis, rubella, and varicella. (2) All cases notified as suffering from an inifectious disease, but found on admission to have no infectious conditions. (3) Cases in which the diagnosis is doubtful and observation is necessary, such as "query" scarlet fever or diphtheria cases. (4) Cases from other wards in the hospital requiring operative treatment in wbich the after-treatment may be prolonged. (5) Oases of diphtheria or measles when the wards receiving these patients are pressed by a sudden rise in the incidence of the disease. (6) Cases of epidemic diarrhcea when these are few in number."
The lists of cases to which I shall refer later suggest the questions, how many of these patients are to be regarded as having been admitted Epidemiological Section 173 in an infectious stage of their illness ?. and how many may be considered to have been free from infection, and practically harmless to others, when first brought under treatment ? A short reference to the conditions under which this work was begun, and has been continued, will explain the difficulty I have in stating definite figures in reply. Our bed isolation ward was primarily utilized more than two years ago to take convalescent transfers ,from the scarlet fever, diphtheria and measles wards of the hospital, when these wards were full. These transferred patients are separately noted on the tables which I shall present to you: they were commonly in a non-infectious condition, and the majority were promptly discharged to their homes. At a later stage, vacant beds in this ward were used for the reception of doubtful cases on adrnission, that is to say, for cases which are usually admitted to separation or side wards. The general character of this type of case will be familiar to all. We were encouraged by the absence of crossinfection to proceed a stage further and to include definite cases of the acute infectious diseases for which we had no accommodation elsewhere.
The infections quoted in our tables, other than convalescent transfers, were admitted direct to our bed isolation ward when first brought to hospital. Thus our system has undergone a process of gradual evolution, the type and stage of disease have varied from month to nonth, and any classification into acute and chronic groups would be purely arbitrary. I will refer to this subject later by lantern slide, and perhaps those members who have been good enough to visit Liverpool will convey to the meeting their impression on this point.
Temperatures are taken in the axilla and the thermometers washed in lysol after use. In the case of patients suffering from varicella or enteric fever a, separate thermometer is kept for each patient.
" If the case is one of the prime infections mentioned this routine is adopted until the patient is considered non-infectious; in cases of doubtful diagnosis until a negative opinion is arrived at. The patient is allowed to get up when all signs of acute disease likely to prove infectious have subsided. From now on he is allowed to mix freely with the other convalescent patients until discharged, provided that he is not a scarlet fever or diphtheria patient with rhinorrhcea or otorrhcea, in which cases a longer stay in bed is adopted, in the former case until the rhinorrhoea has ceased. Special precautions are, of course, adopted in dealing with nose or ear discharges. The convalescent transfers from other wards are similarly allowed freely to mix with the convalescent patients of the ward."
The total number of cases admitted to the ward during the years 1910 and 1911 (to March, 1912 was 741. Of this number, as will be seen in the following table, twenty-eight showed no actual disease; a large proportion of these twenty-eight cases were babies admitted with their mothers, the latter suffering from puerperal fever.
During the two years under review the number of patients who developed an infectious disease whilst under treatment was two. One instance occurred in a girl, aged 7, who had been admitted suffering from rubella, but notified as a case of scarlet fever. After fourteen days' stay in bed she was allowed up, but thirteen days later was again confined to bed with a typical attack of scarlet fever. She had mixed freely with a child who had undergone a mastoidectomy, having been transferred from a scarlet fever ward for the purpose of this operation. This infecting case had been in hospital for nearly four months when discharged, and was still infectious enough, possibly from intermittent otorrhoea, to cause the return of three other children with sharp attacks of scarlet fever a few days after returning home. The lasting virulence of the organism in this case sufficiently accounts for this cross-infection occurring in the ward.
The other secondary case was that of a girl, aged 10, admitted with a mild attack of faucial diphtheria. After twenty-eight days in bed she was allowed up, and in six days' time developed scarlet fever. There were other cases of scarlet fever in the ward at the time.
In the list of cases given, attention may be drawn to the large number of non-infectious patients, many of whom-as, e.g., those suffering from epidemic diarrhea-were young children. None of these contracted any infectious disease while in the ward.
It has been argued that a fairer estimate of the value of our methods is to be obtained by a consideration of the number of prime infections under treatment at one time, than by a survey of the total dealt with  TABLE GIVING VARIETIES OF CASES ADMITTED DURING THE YEARS 1910 AND 1911 (TO MARCH, 1912 It will be observed that cases of erysipelas, occurring chiefly amongst adults, constitute a considerable proportion of those treated. It has been our practice to accept no unnecessary risks, and the high percentage of adults admitted has been utilized where possible in the separation of prime [infections occurring amongst children. A closer examination of Table D will demonstrate the advantage which we have enjoyed in this respect. The diseases mentioned in this table were distributed in accordance with the following chart ( fig. 2 ). Although several of these patients were in the acute stage of their illness, no instance of cross-infection occurred.
The following particulars concerning these cases (omitting erysipelas and cellulitis) may be of interest:-(1) Sc. F. (side ward). A severe septic type of disease. This case was subsequently moved to the main ward for better observation.
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(2) C.-P. Chicken-pox admitted in the vesicular stage.
(3) 0.-P. Chicken-pox admitted in the pustular stage.
(4) Wh. C. Whooping-cough admitted at the beginning of the paroxysmal stage.
(5) Wh. C. Whooping-cough admitted later in the paroxysmal stage. Crossing to the male ward, in order: (13) D. and M. A case of diphtheria transferred from the diphtheria ward on first day of measles eruption.
(14) Sc. F. A mild case of scarlet fever.
(15) M. and Wh. C. A case of whooping-cough admitted on second day of measles eruption.
(16) M. Measles admitted on third day of eruption.
(17) D. Diphtheria. A severe faucial attack.
With the exception of Case 17 (diphtheria in a young adult), these patients were all under the age of 10.
A history of previous measles and whooping-cough was obtained in the case of patients 1, 2 and 11, and of measles only in the case of patients Nos. 9 and 12; the remaining patients of this series were stated by their friends to have suffered from none of the infections under consideration. Information as to previous attacks is probably of little real value, but it is of interest to note that the Medical Officer to the Liverpool Education Authority reports a previous history of chicken-pox in 30 per cent., and of measles in 76 per cent. in respect of children of school ages. The corresponding figures for London are not at my disposal, but I anticipate that the proportion for measles is less than the above.; Certainly a complicating outbreak of measles in a hospital ward is more easily brought under control in this city than in London. The converse is probably true of chicken-pox. I will refer, if you will allow me, to one or two practical and theoretical considerations which have been suggested to me by critics, or by my own experience of the working of this system.
The evidence in favour of, and against, aerial infection is of too complex a character for adequate discussion in this paper. A brief survey of recent experimental research cannot fail to impress one with the extreme divergence of views arrived at by observers of equal merit, and I am inclined to believe that the experiments of Cornet [2], Liobstein [6], and others are conducted under conditions too far removed from the natural to be of value in determining the common methods of infection in humans.
But Tew of my critics have spared me the Bacillus prodigiosus investigations of Fluigge [4] and Hiibner, and I submit to you that these experiments totally disregard the considerations of dosage and virulence essential to our subject. The quantitative studies of Winslow and Robinson [8] are of greater interest, but here again we are without information as to virulence, and we have no means of gauging the hostile influence of the tissues of the human body.
It is universally admitted that the specific organisms of diphtheria and tuberculosis are commonly transmitted to the walls and furniture of wards inhabited by their hosts, but it no longer occasions surprise that their attendants, visitors and relatives escape infection. The bacteria of suppuration have been foundwithout difficultv by Robb [7], Harrington [5] and others in the atmosphere, and on the walls, of operating theatres, but the precautions of Lister have been in practice very largely superseded by measures directed against contact infection. Surgeons pay little regard to the risks of aerial infection, although pus-forming bacteria are the most ubiquitous of pathogenic organisms to be found in the atmosphere. In the present state of our knowledge it is not possible to explain these discrepancies between the results of practice and experimental research. Epidemiologists are commonly agreed that aerial transmission is more likely to occur in the case of variola or varicella than with other infections. We have not yet included the former disease in our system, but our experience in regard to varicella justifies a closer examination.
Briefly, forty-one cases of varicella have received treatment in our bed isolation ward; no instance of cross-infection occurred. On the other hand, varicella has been accidentally introduced into the ordinary wards of the hospital on twenty-one occasions, during the same period of time; cross-infection occurred in every instance excepting one. Precisely the same opportunities for aerial infection were present in each group of cases. How, then, are we to explain the striking difference in the results obtained, except on the grounds that contact infection was excluded in one series of cases only ? All stages of the disease and all grades of severity have been represented in the forty-one cases mentioned, in fact more than one of them were, from the confluent character of their eruption, sent to the hospital on a mistaken diagnosis of small-pox. Two facts more than any other are advanced in support of the infectivity of the inspissated scales in the case of variola and varicella (assuming these diseases to be asso'ciated with allied organisms). Firstly, the, successful practice of inoculation of small-pox by scabs, and secondly, the maintained virulence of dried vaccine lymph. If we accept these facts without regard to the limitations of dosage, &c., to which I have previously referred, then the aerial transmission of these infections should be readily possible and the immunity our patients have enjoyed becomes difficult to explain. May I recall to you, on the other hand, a circumstance which has seemed to me to go far to disprove this theory-viz., the absence of return cases of variola and varicella in hospital practice. It may, I think, be fairly argued that were the infectivity of the scales in these diseases a considerable facto'r, return cases should be by no means infrequent in the stress of epidemics, whereas, in actual fact, it seems questionable whether a true return case has ever been clearly demonstrated in respect of either disease.
It has been thought that the systemn of bed isolation presents possible sources of danger, other than contact infection, which are beyond control administratively. Chief of these has been held to be the risk attendant upon either mild and unrecognized attacks of infectious disease, or true carriers, occurring amongst the staff. Our experience leads us to believe, however, that the measures of asepsis adopted are equally protective to staff and patients. Fifty-five members of the nursing staff have been employed in this work, of whom only one developed an infectious disease. This incidence is probably considerably less than that met with in fever wards generally, and we are justified in supposing that " carriers " and unrecognized cases are proportionately infrequent.
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A greater danger perhaps is to be found in the possible transmission of infection by flies. The experiments of Spillman and Andre [1] have dem-onstrated that bacteria may be carried on the bodies of insects, and, on occasions, passed through their stomach in the living state. It would seem that this factor is only important in the case of feecal-borne diseases, but I confess to some anxiety in this respect during the summer months. The usual preventive measures for the suppression of this nuisance have been freely employed, and I am inclined to think that flies do not often pass from bed to bed when they are offered an easy exit through an open window.
There are one or two questions of administrative detail to which I would refer very briefly.
We make no attempt to disinfect the nose or throat by the use of antiseptics, nor do we apply oils to the skin except for the prevention of scarring. In this respect our system differs widely from the procedure laid down by Dr. Crookshank [3] in a recent paper to this Section. Further, the number of articles retained for the use of individual patients is reduced to a minimum. Feeding and other utensils are, wherever possible, taken from a common stock, and sterilized after use. Dr. Crookshank emphasized the importance of strict adherence to his ritual in all stages of the prime infections, that is, in intensive and recessive stages. We have not regarded this as necessary, or even desirable, and have conmmonly under observation in our bed isolation ward a group of neutrals, the individuals of which utilize, for instance, the same chairs and lavatory accommodation, and dine at the same table.
The members of our nursing staff are given to understand that an instance of cross-infection is to be regarded by them as a catastrophe for which they are collectively and individually responsible. Thorough washing of the hands is held to be of greater importance than the combined effect of other measures. I think it not improbable that where running taps are provided at each bedside, as in the glass cubicle systemn, there is danger of hand-washing becoming hasty and perfunctory. This risk is, in our system, obviated by the provision of hand basins in the centre of the ward to which the nurse has to refer deliberately, and under the critical observation of those in charge. The wearing of a cloak is probably of little direct value except in the treatment of septic cases of scarlet fever; this practice is retained as necessitating a delay during which the nurse has time to think, rather than as a direct barrier to the spread of infection.
If it be accepted that this system offers sufficient security to justify its further adoption, it remains to consider its limitations. The controlling factor is undoubtedly that of adequate nursing with intelligent supervision on the part of the medical officer directly responsible for the ward in question, and those of us who have the administrative control of large institutions will realize that only a fraction of our staff can be relied upon to fulfil these conditions. It may be hoped with some confidence that the educative influence of the system of individual isolation will eventually improve our position in this respect; but for the momnent it seems questionable whether more than a proportion only of our wards can be safely utilized in this work. Again, are we to accept instances of all the prime infections for treatment in our bed isolation ward, or is our list to be a provisional and diminishing one ? The figures already quoted indicate that we have not lacked courage in this respect. I am informed that small-pox would afford a test of infinite value. We are constrained by considerations of which I need not remind you. It may, notwithstanding, be of interest to note that at Fazakerley cases of smallpox, when few in number, have been treated without ill results in a ward in series with the general wards of the hospital, and under the same central administration.
The isolation of septic scarlet fever by this method presents difficulties of an exceptional character. The system requires that all patients suffering from complications of an infectious nature shall be detained in bed. In the case of scarlet fever with septic sequele this period of bed detention would be sufficiently long to prejudice the patient's recovery. A breach of our regulations in this respect was responsible for one of the instances of cross-infection already mentioned, and we no longer treat cases of this character in our bed isolation ward. Cases of scarlet fever with no secondary complications can, however, be safely dealt with by this method. Further, all cases of this disease classified as " doubtful " on admission are sent direct to our bed isolation ward, and I would remind you of the view so ably expressed by Dr. Crookshank [3] "that cases are not necessarily infectious in proportion to their severity, and that the early atypical intensifying cases are probably those in which the virus has the highest infective potency."
The only other disease requiring mention is whooping-cough. There is here, I think, no danger of cross-infection, but the nature of the paroxysms is somewhat disconcerting to adult patients and their friends. We continue to treat cases of this description by our system. Thus, of all the common prime inifections, septic scarlet fever would appear to be 181 182 Rundle: Bed Isolation of Cases of Infectious Disease the sole condition which cannot be adequately dealt with by the method of bed isolation.
It forms no part of my paper to postulate the effects on sanitary measures which may result from a modification of our views as to the transmission of infection. I think, however, that by far the most significant feature of our results is the fact that 214 patients, suffering from no infectious disease, received treatment in the same ward, and at the hands of the same nurses, as 527 patients suffering from one or more of the prime infections. These 214 " negative" patients were, in the majority of instances, of susceptible age. It may be presumed that many of them were, from the nature of their illness, of lowered resistance. In no instance was an infectious disease contracted. A consideration of these facts lends support to those hygienists who believe that preventive measures should be directed towards the supervision of " contacts " and " carriers " rather than the disinfection of dwellings.
In conclusion, I have to express my indebtedness to Dr. E. W. Hope, for the support which he has given me in this work. The views of Dr. Hope on the subject of aerial infection are well known to this Society. Dr. Burton, my Senior Assistant Medical Officer, has been largely responsible for the details of ward administration; without his assistance this investigation would not have been possible.
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The CHAIRMAN (Sir Shirley Murphy) said the paper was a most interesting and entertaining one, and he had seldom heard one which more invited discussion. It was well worth raising questions as to the way in which these results had been attained, and how far those results differed from those which used to be achieved in the old days when infectious cases were treated with others in general hospitals.
Dr. F. THOMSON said he had listened to the paper with the greatest interest, and he would compliment the author not only on the results he had obtained, but upon the amount of courage he had displayed in the matter. He had himself taken a close interest in the subject, and since he heard of Dr. Rundle's results he had started a ward on somewhat similar lines. For three years he had discussed the question with his assistant medical officers, and felt he would like to take one of his cubicle wards, which contained doubtful cases of scarlet fever, and of scarlet.fever and diphtheria, and sometimes whooping-cough, and put them into a ward such as Dr. Rundle's and treat them on the bed isolation method; but his courage had always failed him until he heard of Dr. Rundle's results. But he had never dreamed of putting chicken-pox into such a ward, because he considered that to be aerially conveyed; until he heard what Dr. Rundle had been doing he did not care to go too far. He emptied one of his cubicle wards into a ward in which he proceeded to carry out bed isolation. The patients at first admitted to this ward consisted of six negative cases certified as suffering from scarlet fever or diphtheria but not actually subjects of either disease; one of diphtheria and vaginal discharge, one of scarlet fever and diphtheria, and another of diphtheria only. He admitted no more patients into the ward for a week in order to give the nurses an opportunity to get accustomed to the ward routine, &c.; then the sister said she could take anything and she believed she could do what they were doing at Dr. Rundle's hospital, and that encouraged him.
Then he proceeded to differ from Dr. Rundle in his method; he purposely avoided putting in adults. He realized it was wise of Dr. Rundle to put in adults, because that lessened the chances of infection; but he thought that if the scheme were going to be tested in London it should be carried further, and accordingly he admitted only children into the ward; also the cases were all selected, they were the most infectious cases in the hospital. They were all children, except one, aged 16. So far, he had only treated twentyfour cases in that ward, and eighteen of those were under 6, and therefore at the most susceptible age. The following cases were treated in the ward: four scarlet fever, one scarlet fever and diphtheria and vaginal disease, three of scarlet fever and whooping-cough, two scarlet fever and chicken-pox, one diphtheria and vaginal discharge, one whooping-cough and chicken-pox, one German measles, one mumps, one pneumonia, one mastoiditis, two tonsillitis, and six no obvious disease. The ages were, under 1 year, one; between 1 and 2, one; between 2 and 3, four; between 3 and 4, four; between 4 and 5, five; between 5 and 6, three; between 6 and 7, one; between 7 and 8, two; between 8 and 9, one; one aged 12, and one, which was there three or four days, aged 16. He only put one case of chicken-pox into the ward at a time, and then waited until he thought there was no further danger from that. Then he put another case in, later a third. No result occurred from the first two cases, but there was a result from the third, for two patients were infected and they were on the other side of the ward. He put no adults between the patients, but next to the chicken-pox case he put a patient who showed the scars of chicken-pox, so that the disease existed in the case at one time. There was great distress occasioned by this occurrence; the staff had by this time concluded that the system was working satisfactorily. He (the speaker), however, felt certain that Dr. Rundle was right, and he still thought so. He was firmly of the opinion that the infection was due to the coal strike, and in this way. The managers of the Asylums Board were afraid that they were going to run short of coal, though he believed that the hospitals were really well provided. But he had to discontinue the hot-water supply, so that the nurses could not cleanse their hands in hot water, and as there was a cold spell they got chapped hands, and could not keep their hands clean. Of course, there were other sides to the question. At the time the infection occurred there was a westerly wind, and the infection occurred in cases on the east side of the ward. With regard to the nursing, the first case of chicken-pox he put on practically special nursing. He did not put on a special nurse for the whole of the day, but one nurse attended all the morning up till dinner time, and no other nurse went to the patient, and then after dinner she might be put on to other work, and another nurse was put on to the case. But the second case was treated like the others in the waard, and the third was attended by all the staff, except one member, a junior, who had not got chapped hands. He was sorry that had happened, but it had not shaken his confidence in the treatment at all. His experience of the method had been very limited, but he felt that he must relate those facts.
He wished to ask one or two questions, as he was only starting the plan, and did not know much about it. First, how did the author arrange about the relieving of his nurses ? That had always been a difficulty with himself in his cubicle and box wards. At present his ward was being run without regard to expense; he put in five day nurses and two night nurses; he kept a specially trained nurse to relieve the night nurses, and the day nurses relieved themselves. That was because he wished to do all he could in the matter. Also, was the bed-making and bathing done by the night nurses, or by the day nurses ? It was very important to have the bed-making under control, and in his institution the bed-making and bathing were done by the day nurses. Dr. Rundle seemed to hesitate about the desirability of the nurses wearing cloaks. He (the speaker) thought that, except in very infectious cases, the wearing of a cloak was of no use at all. In his cubicle work he gave up that years ago, and it made no difference. Perhaps it was wiser to wear cloaks in cases of chicken-pox at first, but he proposed to give it up in those cases before long. The nurses' arms were bare to the elbows, and when they went into the ward they put on a cloak that fitted closely over the uniform. It was taken off when the nurse went to meals, and was washed every day; that precaution prevented any infection hanging about her for ahy length of time. Another point was, that he felt when he opened the special ward that the abolition of books, papers and toys was a serious matter, and it was difficult to know what to do. some people advocated tying the toys to the bedstead, but they could easily become detached and infection occur in other patients. When he disallowed toys or books in the ward he expected to find the children miserable, but he considered the ward the happiest in the hospital. The nurses were so busy in the ward that the children were constantly interested. He also used lysol for disinfecting the hands of the nurses, and he used that because Dr. Rundle did. His own choice was to use only soap and water. He asked Dr. Rundle whether the use of disinfectants might not possibly add to the danger of chapped hands and so, be a bad thing. le had not put a case of measles into his ward, but he did not think measles was nearly so infectious as chicken-pox. But he felt that if he were to put a case of measles in and a disaster happened and the child died, he. would not be able to explain his position to the parents if they took up a hostile attitude about the system. He believed measles ceased to be infectious after three or four days if the patient did not get bronchitis or bronchopneumonia. He asked how many cases of measfes were admitted on the first day of their rash or prior to it-i.e., not later than the first day.
Another difference in his ward was that he did not allow the patient up, as Dr. Rundle did; the author's two infections were only after the patients got up, and they were both scarlet fever, which infection sometimes persisted for months. If patients in a ward of that sort were allowed up, as soon as a nurse's back was turned one might go to a chicken-pox patient in bed, and the sister of the ward said she could not take that responsibility; she feared children running across to other patients in bed. He thought that too much importance had been attached to the late scabbing in chicken-pox and small-pox ; he had seen children in the late scabbing stage of chicken-pox, when they had a fair number of scabs left about the head, put back into their original wards in which there were susceptible children, and no evil resulted. In the 1901-D epidemic of London he discharged hundreds of patients while they were thickly scabbing on the feet, that being a necessity because he had either to refuse the, admission of patients into the hospital, or discharge those scabbing cases. He adopted what he considered the more desirable course for the public safety, and he did not hear of any return cases. If there had been such he felt sure he would have known of them, as there was no reticence in the matter of complaints from medical officers of health when there was any cause.
Dr. Rundle suggested that the system of bed isolation was protective to the staff, but he (Dr. F. Thomson) did not think the author's evidence of that sufficient. The experience was too limited, especially having regard to the fact that a large staff might for a long period contract but few infections. In his. own hospital in 1910 there were not many of the staff who had infectious diseases. The nursing staff in the hospital numbered 178. Two of them got. diphtheria and one whooping-cough. He would be glad to hear whether Dr. Rundle disinfected the doctor's stethoscopes, and if so how he did it; also the penholders which the doctor used. He differed from Dr. Rundle as to the importance of running taps; he believed that running water was best to use, and that bacteriologists would agree with that. He doubted the advantage of washing the hands with deliberation, and thought it was perhaps safer for the nurses to wash their hands from habit. Some people considered that the new system of bed isolation would accomplish all sorts of things at once, and that it was not necessary to build isolation wards, but he thought that was a mistake. It would require years to settle the question, not only if Dr. Rundle's figures could be supported, but whether the system would he economical from the administrative point of view. It was a question whether this method would not prove more expensive than that of the usual isolation wards.
Dr. F. G. CROOKSHANK said he had come really to listen, as he was not now in charge of an isolation hospital. With regard to a remark of Dr. Thomson, he could give no information as to the probable cost of nursing in a large hospital, but he would point out, as he had done before, that in small hospitals there must be considerable saving in the cost of nursing, because in a small hospital, where there were six or twelve beds in each ward, and it had been the custom to keep up at least two separate staffs of nurses, one for scarlet fever and one for diphtheria, these staffs could be amalgamated. At Mortlake Hospital, from 1907 to 1911, he arranged for the nurses in the block which was nominally set apart for scarlet fever to relieve others, and vice versa. So that instead of having sometimes to put on two diphtheria nurses, and one scarlet fever nurse, there would be only two, and they used to interchange, and help each other as occasion required. In that way considerably fewer nurses were on duty throughout the year. With regard to Dr. Rundle's paper, he was very interested to see the excellent results. The only real difference between his method and Dr. Rundle's was the treatment of the throat in diphtheria and scarlet fever cases. Certainly he understood that Dr. Rundle did not deal out a thermometer, and so forth, to every patient separately, but he (the speaker) did that at Mortlake, and he preferred that, because there was then less danger of accident. But these were not points on which one could erect any fundamental distinction. But the treatment of the throat was an important matter. It was true that Dr. Rundle's results had been almost perfect, without doing anything to the throat but his own results were at least as good with treatment of the throat, and such treatment seemed to provide a safeguard. He did not say that an ideal method of treating the throat had yet been arrived at, but attacking the nose and throat lessened the chance of a breakdown in the bed isolation, for infection did remain in the throat in a certain number of cases. With regard to aerial dissemination of infection, he thought very little of the possibility of aerial infection from one end of a ward to the other in the case of scarlet fever.
But if a person suffering from scarlet fever had a certain number of objects in his vicinity, those objects were apt to be infected by droplets from the mouth and throat; and if those objects were carried from one patient to another, infection was likely to occur. The method which he had found most satisfactory was spraying with oily solution, in favour of which there were a number of sound scientific reasons. The spraying resulted in a very high degree of atomization, and the material passed into all the nooks and crannies of the mouth and throat, &c. Moreover, there was sound bacteriological justification for the method; it was a commonplace method in bacteriological laboratories to attenuate the virulence of an organism by encapsuling with a film of oil. And if at the same time one used such a preparation as izal there was further advantage. The most damaging criticism against the bedisolation method was Dr. Rundle's suggestion that if it failed at all it failed in the case of septic scarlet fever. Dr. Rundle said that in the case of septic scarlet fever it presented exceptional difficulties; but he was not sure whether the author meant that difficulties arose qua scarlet fever or qua the septic condition of scarlet fever. Any way, he (Dr. Crookshank) had had the greatest success in dealing with septic scarlet fever, and it was that success in early days which gave him confidence to go on. And he still adhered to his point that in septic scarlet fever a certain amount of good was achieved by treating the throats in the way he had suggested, and also by swabbing the fauces with pure izal. He always did that personally, and did not entrust it to the nurses. Afterwards he kept up the spraying, and it was remarkable how quickly the cases improved. If one saved only three or four days in the infectivity of septic scarlet fever, much was gained. Another point was that in some respects the experiments at Mortlake were more stringent than were Dr. Rundle's, because the latter's cases were diluted down to a considerable extent. Out of 600 cases, 233 were cases of erysipelas, and there were only 120 cases of scarlet fever and diphtheria. He did not suggest that the cases were intentionally diluted down. But in his own cases there was a very much higher proportion of scarlet fever and diphtheria, and, of course, a smaller proportion of the other diseases. A crucial experiment which was always turning up was when they had a twelve-bed ward block, nearly full with scarlet fever, and a case of diphtheria, or a case of tonsillitis, got in and yet escaped infection. If one child placed among ten cases of scarlet fever escaped the latter disease, it seemed to be a fairly severe test of the efficacy of the method. It was, qua scarlet fever, the converse of the test obtaining, when one case of scarlet fever got into a ward containing mixed cases of other diseases.
Dr. CHALMERS said he thought that Dr. Thomson himself offered a criticism on his own earlier remarks, and he also answered to some extent a query which he (the speaker) had had in his mind as to what would be the cost of the method if it required five nurses to look after twelve patients. An incident occurred, which was perhaps within the recollection of all those present, in which there had been indiscriminate mixing of a large infected population under Dr. Priestley's notice some years ago when small-pox appeared in Leicester. Dr. Priestley promptly emptied his scarlet fever wards so as to make room for small-pox cases, and he believed that he had done so without risk to the population, because the prevalence of scarlet fever in the population at the time was uninfluenced. If that were true under all conditions, and particularly if there were a falling rate of scarlet fever after dismissal, the best thing during the rise of a scarlet fever epidemic would be to empty the scarlet fever hospitals. But he asked whether, if the experiment had been carried out during the seasonal rise in scarlet fever, its infectivity would not have been better illustrated. The same criticism applied to the work being done in connexion with bed isolation; the period of rising prevalence should be selected. Those who had dealt with small-pox on a large scale knew that at "off-season" times secondary infections failed to occur from admixtures which did occur at other times when the seasonal conditions differed. Cubicle wards had been used in Glasgow, and as Dr. Thomson said, 188 Rundle: Bed Isolation of Cases of Infectious Disease varicella and hypermmic measles were two diseases which they regarded with apprehension. He heartily congratulated Dr. Rundle on the importance of his experiments.
Dr. BUCHANAN desired to join with other speakers in expressing his appreciation of the great value of observations which Dr. Rundle had reported, also of those contributed by Dr. Thomson. He hoped that there would be a continuation of these obser'vations on a considerable scale, and that the material would embrace all the details which were so necessary in order to arrive at a proper apprehension of their bearing. It was particularly appropriate that the communication should have been read before the Epidemiological Section, because of the desirability of looking at these considerations from the standpoint of epidemiology. For example, there was the elementary epidemiological fact that infectious diseases differed materially in their natural history and in their mode of spread; each disease had its own features in those respects. Although certain things were common to all infectious diseases, it was very dangerous to generalize about methods of spread of infection. For instance, it would be useless to talk about water-carriage of infectious disease as a whole, merely on the evidence that the majority of infectious diseases bore no relation to drinking water. The same could be said of aerial convection. It was necessary to consider the results obtained by Dr. Rundle in relation to the known epidemiological facts concerning each disease, and to think of how those facts fitted in with what was known already. Much of what Dr. Rundle put forward accorded with common experience if one went back to the earlier days before isolation was carried to its present stage. He did not think that air infection had been supposed to play any part in the carriage of infection from diphtheria or enteric fever. It was true that in isolation hospitals as now established it was customary, from administrative and other reasons, to treat infectious diseases very much on the same lines in regard to their assumed potential infectivity; but the practice up to recent years in the general hospitals of London was to treat enteric fever and diphtheria in the ordinary wards, without any consideration of the risks of spread to neighbouring beds. And it very seldom did spread, when there were no such precautions taken as had now been mentioned. It was different with diseases like measles, varicella and whooping-cough. It was generally thought that measles and the diseases which had an acute catarrhal stage and were known to be specially infective at particular times, were infectious by reason of the particles which were disseminated by the act of sneezing and coughing, and that air-currents were capable of conveying about a house or a hospital ward doses of infection sufficient in intensity to create the illness. Taking measles as an example, how far did Dr. Rundle's observations affect this view ? Out of forty-two cases which had been dealt with, twenty-nine were convalescent on admission to the ward. Thirteen cases of measles in the earlier stage were admitted at different times into two wards, each ward containing twelve beds, but if one were to draw conclusions from the experience of these wards as to the ability or non-ability of measles to be spread by air-Epidemiological Section currents, it was necessary to know more facts than had been supplied in the paper. It would be well to know if there was any possibility of patients having developed measles after leaving the hospital. On page 174 Dr. Rundle said, " During the two years under review the number of patients who developed an infectious :disease whilst under treatment was two," and then later he said, " None of these contracted any infectious disease while in the ward." He thought the author should say whether these cases were specially watched after they went out. That was a material point, because measles and chicken-pox were non-notifiable, and if they occurred outside they might not be heard of. Dr. Thomson raised the question as to the stage at which the measles cases were admitted. The only cases specifically mentioned in the paper were one case on the second day of the eruption, and one case on the third day of the eruption, in series D. That tended to eliminate the earliest or most infective stage. Then there was the question of how many cases there were in the particular ward at the time when acute measles was present; it was necessary to know what their ages were, and anything which might indicate the probability of their having had measles already. There was a further important point which applied to all these diseases, namely, the desirability of knowing what was the behaviour of the individual diseases as a whole in the town at the time; for instance, in measles one wanted not only to know that it was February, and therefore a time when measles might be supposed to be prevalent, but whether the curve of the disease was actually rising in Liverpool at the time when acute cases were admitted into the ward along with susceptible people. Towards the end of an epidemic there might be free exposures of people and under conditions under which one would be confident of infection, but infection did not ensue.
With regard to varicella, on pages 178-9, Dr. Rundle said forty-one cases of varicella had received treatment in the isolation ward, and no instance of cross-infection occurred.
On the other hand, varicella has been accidentally introduced into the ordinary wards of the hospital on twenty-one occasions during the same period of time; cross-infection occurred in every instance excepting one. Precisely the same opportunities for aerial infection were present in each group of cases. How, then, are we to explain the striking difference in the results obtained, except on the grounds that contact infection was excluded in one series of cases only?" This conclusion might be strengthened if the circumstances of the two cases were fully stated. For example, if the varicella cases in the other wards-non-isolation wards-had come in a group and the others had been scattered over two years, or if the susceptibles were present in different proportions, it would make all the difference. Perhaps when Dr. Rundle had an opportunity of supplementing his paper he would put those facts on record. With regard to small-pox, cases of that disease had not been tried, and for obvious reasons: and one wished it could be tried under conditions on which it would be practicable to test the question. It was necessary to look at this matter also from the point of view of epidemiology. The notion which seemed to be conveyed in the paper, 189 190 iRundle: Bed Isolation of Cases of Infectious Disease that small-pox was most infective in the stage of convalescence and scabbing, he considered to be unsupported by evidence of anybody who had had experience of small-pox. With regard to aerial infectivity, small-pox stood apart, because the evidence of aerial convection of infection was not based merely on the transwnissionof infection w,ithin a hopise or hospital ward, but on the influence of the small-pox hospital on surrounding populations, which was exerted in a characteristic way not shown by any other infectious disease. This was fully brought out before the Epidemiological Society in the 1904-5 volume. This evidence from small-pox hospitals had relation to the acute stage of the disease, in the rise of the epidemic. There had been opportunities of testing in convalescent small-pox to see if there was anything of the same kind, but the result was negative. If at any time it should be possible for Dr. Rundle to test the aerial carriage of small-pox infection in bed isolation wards-if he could get sufficient unvaccinated persons to volunteer to sleep in isolation wards with small-pox cases-it would be necessary to take acute small-pox cases in the rising period of the epidemic. That would perhaps be an unsatisfactory test for the nurses. The author said, " The members of our nursing staff are given to understand that an instance of cross-infection is to be regarded by them as a catastrophe for which they are collectively and individually responsible." He would be sorry to be a small-pox nurse under Dr. Rundle's regime under the circumstances mentioned. With regard to ventilation, Dr. Rundle said something about that at the commencement, and it would be well for those remarks to be incorporated in the paper, or in any subsequent communication, because it was very important that one should know what the degree of aerial dilution was normally in the bed isolation wards and what sort of convection currents would be formed.
When a cross-infection occurred, as in the case of chicken-pox, one must balance between the probability that it was occasioned by an aerial current, notwithstanding the dilution and diffusion due to the abundant ventilation, or was to be attributed to some special cause, such as the penholder or the coal strike to which Dr. Thomson had referred. Now that experiments were being done, he would like to see the results, over sufficient periods, of differential experiments on the ventilation of a bed isolation ward. One could try, first of all, having all the windows usually shut at the bottom, then gradually work up to having all windows usually shut at the top also, and see whether infection then passed from one end of the ward to the other. If no cross-infection was found then the epidemiologist would feel on much surer ground in denying that air-currents could play a part in disseminating diseases like acute measles or varicella in an exceptionally well ventilated ward. His remarks had been of a critical nature, because he was anxious that the epidemiological factor should be fully taken into account, and thought criticism would be useful in providing further points for future investigations, which all members of the Section naturally hoped would be made.
(The discussion was adjourned until May 31).
